An anion exchanger mediates bile acid transport across the placental microvillous membrane.
Microvillous membrane vesicles from the term human placental syncytiotrophoblast were used to characterize further the properties of a transport mechanism for bile acids. Taurocholate (TC) uptake into an osmotically reactive intravesicular space was temperature dependent and independent of sodium. TC uptake (2 microM) was markedly inhibited by 250 microM taurine and glycine-conjugated cholate and chenodeoxycholate and unconjugated cholate but not by chenodeoxycholate, deoxycholate, etianic acid, bromosulfophthalein, pyruvate, lactate, alanine, or taurine. The initial rate of TC uptake was inhibited significantly by the anion transport inhibitor 4,4'-diisothiocyanostilbene-2,2'-disulfonic acid (DIDS) but was not inhibited significantly by 4-acetamido-4'-isothiocyanostilbene-2,2'-disulfonic acid, amiloride, or furosemide. Preincubation of vesicles with DIDS in the presence of TC partially blocked the action of the inhibitor. Efflux of 5 microM TC from membrane vesicles was stimulated by the presence of 50 microM TC in the incubation media. Basal as well as transstimulated TC efflux was inhibited by DIDS. The initial rate of TC influx followed saturation kinetics with an apparent Michaelis constant of 112 +/- 23 microM and maximal velocity of 2.01 +/- 0.19 nmol.mg protein-1.min-1. When the transmembrane electrical potential difference across the brush-border membrane vesicles was altered by external anion replacement or by valinomycin-induced K+ diffusion potentials, TC uptake was not significantly affected. DIDS-sensitive TC uptake was stimulated two-to threefold by an outwardly directed hydroxyl gradient (pH 7.7in/5.5out) compared with TC influx under pH-equilibrated conditions (pH 7.7in/7.7out). These studies are consistent with an electroneutral anion-exchange mechanism that mediates transfer of conjugated bile acids across the microvillous membrane of the syncytiotrophoblast.